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limbs of the syncline at a number of places. Nearly 
all these fault zones were invaded by basaltic 
magma, probably while movement was taking place. 
(3) The iron-formation member has been shortened 
and thickened by internal folding and plication at 
many places but especially at Iron Mountain. The 
plications are systematic, generally southwest plung
ing, and they indicate that the iron-formation re
sponded to the stresses that produced the drag fold
ing at most places by faulting. 

The enormous concentration of iron-formation at 
Iron Mountain, which makes up the U.S. Steel Cor
poration's iron ore body, is not due to any strati
graphic thickening. Where the iron-formation enters 
and emerges from Iron Mountain structure it is of 
average thickness, about 150 feet (fig. 24). Between 
the points of entry and egress, crossfolds are super
posed on the original syncline. Compaction and 
thickening of the iron-formation in this fold zone 
took place in several ways: First, and no doubt 
most important, was the movement, probably in 
response to high compressive forces, of iron-forma
tion ihto the crestal area of the anticlinal part of 
the fold couplet. Inasmuch as the crest of the anti
cline was already occupied by iron-formation, the 
movement took place by internal accordion-type 
folding that, in effect, shortened the strike length 
of the iron-formation and increased the thickness 
about fourfold. The second way in which the iron
formation was compacted and thickened was second 
in sequence as well . Axial-plane cleavage developed 
across the already-folded iron-formation. The iron
formation appears to have been repeated by upward 
and southwestward movement along some cleavage 
planes, particularly in the northern and southern 
parts of the Iron Mountain structure. Cross sections 
A, B, and I (fig. 24) indicate how effectively the 
reverse faults on cleavage planes have amassed iron-
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formation at the present surface. Nearly equal-
spaced cleavage planes were invaded by basaltic 
magma, now metagabbro, probably at the time of 
movement. The magma rose through the breached 
trough of the original syncline, where it formed 
massive dikes in the upper schist member of the 
Goldman Meadows Formation and the greenstones 
of the Roundtop Mountain Greenstone. The dikes 
are 200-400 feet thick in the schist and greenstone, 
but only 10-25 feet thick where they cross the some
what more competent iron-formation; a few flare 
out and thicken again in the schist on the footwall 
side of the iron-formation. 

Reverse faults, much younger than the cleavage 
faults just described, but similar in strike and dip, 
provide the third way in which the thickness of the 

iron-formation was increased at Iron Mountain. 
Large blocks of iron-formation appear to have 
moved up on these faults, particularly in the south
ern part of the ore body; however, it has not been 
possible to determine whether this faulting actually 
resulted in a net increase in the amount of iron
formation near the surface. The vast difference in 
age of the early and late faults at Iron Mountain is 
indicated by the fact that the younger faults cut 
granitic rocks west of Iron Mountain that were not 
intruded until after the basic Iron Mountain struc
tural features had formed. 

ORE BODIES 

The main ore body of the district lies along the 
north trend of Iron Mountain, which crests about 
500 feet above the valley of Rock Creek and is 
eminently well situated topographically for open
pit mining. (See figs. 27 and 28.) The structure of 
the body has been described in the preceding para
graphs. The body is depicted in three dimensions 
in figure 24. Three separate and structurally differ
ent parts can be distinguished: (1) an arcuate 
northern ore body (in sections E to I, fig. 24), which, 
though faulted, seems to have maintained its struc
tural continuity and therefore may extend to great 
depth; (2) a small faulted-in ore body at shallow 
depth (east half of cross section G, fig. 24); and (3) 
a southern ore body, separated from the others by 
faults and a belt of schist, faulted internally, and 
of great width but limited depth (cross sections A 
to D, fig. 24). Because the several ore bodies are 
ribbed by metagabbro dikes, as indicated in figure 
24 and because many minor schist bodies are sliced 
in by faults and infolded with the iron-formation 
close to its upper and lower contacts, the ore
gangue mixture necessitates close, daily supervision 
at the mining face to maintain a uniform mill feed. 

FIGURE 27.-U.S. Steel Corp. iron ore mill viewed from the 
south. Iron Mountain in background on the right. 
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FIGURE 28.-Typical outcrop of plunging iron-fOTmation on 
Iron Mountain. 

Published tonnage and grade figures for this mine 
are as follows (Mining World, 1960): 

121 million tons (25 to 32 percent Fe) proved 
reserves, 

300 million tons (22 to 35 percent Fe) indi
cated ore. 

A more recent report (Engineering and Mining 
Jour., 1965, p. 84) listed the proved reserves as 111 
million tons (30 percent Fe). 

Because of their small bulk, bodies of iron-forma
tion in several areas northeast of Iron Mountain 
(fig. 24) would not have been considered as ore 

' before the development at Iron Mountain, but these 
may now be classed as ore because of that develop
ment. These potential mine areas are believed to be 
owned by the U.S. Steel Corporation. The longer 
haul from these deposits to the existing mill south 
of Rock Creek would be the only added cost. The 
larger deposits crop out on hills and therefore are 
very suitable for open-pit mining. Together the po
tential mine areas will yield only millions of tons 
of iron-formation in contrast to the tens of millions 
of tons the mine is expected to yield at Iron Moun
tain, but properly utilized they will extend open-pit 
mining in this district by at least 3-5 years, assum
ing 3 million tons per year volume, and longer at a 
reduced rate. 

IRON MINING 

It is not known when or by whom the iron de
posits were first discovered, but their location and 
extent have been a matter of public re-cord since 

1916 (Spencer, 1916). Because they are composed 
of low-grade magnetic iron-formation (taconite), 
their exploitation had to await the development of 
modern taconite technology and a favorable econ
omy. In August 1962, the shipping of the first iron
ore pellets to Provo, Utah, from the U.S. Steel 
Corporation's Atlantic City project, marked the 
successful conclusion of nearly 8 years of explora
tion and development begun in 1954. 

The iron-formation at Iron Mountain is mined 
from an open pit benched each 75 feet to maintain 
an overall 1: 1 slope. Electric drills are used for 
blast holes, and electric 6-yard shovels load 45-ton 
diesel trucks, which haul the ore about 4,000 feet to 
the primary crusher plant. Cone crushers, rod mills, 
and ball mills reduce the ore until about 90 percent 
is smaller than 270 mesh. A straight magnetic sepa
ration is made in two stages over barrel-type mag
netic cobbers with permanent magnets. The magnetic 
concentrate, about 65 percent iron and 9 to 12 per
cent silica, is pelletized and roasted. (See Engineer
ing and Mining Jour. ( 1965) for mill details.) 

The amounts of iron-formation (taconite) mined 
from the U.S. Steel Corporatiqp's open-pit mine at 
Iron Mountain are as follows : -" 

Gross tons 

1962 ------------------ 1,043,111 
1963 ----------- - ------ 3,782,488 
1964 -------- - ---- -- -- - 3,656,062 

These figures indicate that the mine operated at 
about its reported intended capacity in 1963 and 
1964 (Eng. and Mining Jour., 1965, p. 84); they 
indicate also that the mill operated at close to 
intended capacity for the same period and manu
factured about 1.3 million gross tons of iron ore 
pellets per year (iron-formation to pellet ratio 
about 2.64). 
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